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TITLE OF THE INVENTION: AIRBAG HOUSING CASE 

SCOPE OF CLAIMS 

An airbag housing case characterized in that it consists of a box composed of a 
laminate where a thermoplastic resin foamed sheet is layered onto at least one surface of 
a core material that is impregnated and hardened by a thermosetting resin in a fiber 
sheet, a lower surface of the box is open, and an upper surface portion of the core 
material that forms the box has a smaller impregnation amount of the thermosetting 
resin than a side surface portion. 

DETAILED DESCRIPTION OF THE INVENTION 

[Field of Industrial Application] The present invention is related to an airbag 
housing case of an airbag device that automatically inflates and protects a vehicle 
occupant when, for example, a collision accident of an automobile occurs. 

[Related Art] Various kinds of airbag housing cases have been proposed. For 
example, Japanese Utility Model Laid-Open No. SHO 58-19887 details a cushion cover 
that is formed by a resin skin, which has a groove that protrudes in an inward direction 
and a breakable thin portion that is thinner than the thickness of a general portion in a 
base portion of the groove, and a pad that contains a core material, in a single body. 
This item is manufactured by constructing the skin formed with the breakable thin 
portion, then inserting the skin and the core material into a predetermined mold that has 
an internal surface which conforms to the exterior of the skin. Then, a foaming agent 
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is inserted and expanded. 

[Problem to be Solved by the Invention] In view of the foregoing problems, a core 
material that is contained in a cushion cover in order to impart it with rigidity and 
strength, is required to be detached at a predetermined interval in the vicinity of a 
breakable thin portion. Furthermore, the whole of the core material is a uniform 
material from the vehicle body attachment portion to the breakable thin portion, and it is 
difficult to synchronize the strength of the core material to a rupture force when a gas 
generator operates and the cushion cover breaks through at the breakable thin portion. 

[Means for Solving Problem] It is an object of the present invention to solve the 
above problems. Hereinafter a summary of the present invention is explained. An 
airbag housing case is characterized in that it consists of a box composed of a laminate 
where a thermoplastic resin foamed sheet is layered onto at least one surface of a core 
material that is impregnated and hardened by a thermosetting resin in a fiber sheet. In 
this airbag housing case, a lower surface of the box is open, and an upper surface 
portion of the core material that forms the box has a smaller impregnation amount of the 
thermosetting resin than a side surface portion. 

The material for the fiber sheet used in this invention may be a natural fiber 
such as cotton, hemp, pulp, animal hair, asbestos or rock wool, or a synthetic fiber such 
as a cellulose, polyamide, poly vinyl alcoholic, polyester, polyethylene or 
polypropylene type synthetic fiber, or a stretched synthetic resin product, or a glass fiber. 
Woven material, knitted material, unwoven material, felt or glass fiber chopped strands 
may be used as the fiber sheet. 

In order to strengthen or weaken the fracture strength of the fiber sheet in 
different locations, the fiber sheet may be combined with a different type of fiber or a 
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fiber with a different application volume. 

An appropriate thickness for the fiber sheet is approximately from 1 .5 mm to 

10 mm. 

Unsaturated polyester, epoxy, phenol or the like may be used for the 
thermosetting resin, and a hardening accelerator may be added as required. 

Impregnation of the thermosetting resin into the fiber sheet indicates all the 
states from a state filled with the thermosetting resin so that no air bubbles remain 
between the fibers of the fiber sheet, to a state where only individual fibers are coated in 
the thermosetting resin and a large amount of air bubbles are present between the fibers, 
or an air-permeable or liquid-permeable state where a large volume of air bubbles link 
the two sides of the fiber sheet. 

An appropriate thickness for the core material that is impregnated and 
hardened by the thermosetting resin is approximately from 1 mm to 8 mm. A more 
preferable figure is from approximately 3 mm to 6 mm. The thickness may be greater 
or lesser in parts of the core material. 

Furthermore, a polyolefin resin foamed sheet, a polyvinyl chloride foamed 
sheet, a polyurethane foamed sheet, or the like may be used for the thermoplastic resin 
foamed sheet used in the present invention, but the polyolefin resin foamed sheet is light 
and easy to manufacture, and is the preferable product due to its low price and excellent 
workability. 

Polymers such as low density polyethylene, middle density polyethylene, high 
density polyethylene, linear low density polyethylene (LLDPE) and polypropylene, or 
polymers with ethylene as a main component, or co-polymers such as ethylene vinyl 
acetate co-polymer, ethylene propylene co-polymer and ethylene alpha olefin co- 
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polymer, or a composite of two or more types of these polymers or co-polymers may be 
used as the olefin resin used in the polyolefin resin foamed sheet, and it is preferable 
that it be a crosslinked foamed sheet. 

It is preferable that the foamed sheet have an expansion ratio of from 10 to 50 
times, but it is more preferable that it be from 10 to 40 times. 

Furthermore, an appropriate thickness for the foamed sheet is from 1 mm to 10 
mm. If it is thinner than 1 mm, it is easy to rip when layering it onto the core material 
that is formed in a box shape, and it lacks softness. If the thickness is more than 10 
mm, however, its fitting with the formed core material is poor and layering becomes 
difficult. 

In the present invention, it is preferable that a flexible non-foamed skin layer 
composed of a polyolefin thermoplastic elastomer be layered onto at least one side of 
the thermoplastic resin foamed sheet. 

The polyolefin thermoplastic elastomer (hereinafter abbreviated to "TPO") is a 
partially crosslinked product or a blend product composed of a polyolefin resin phase 
such as an ethylene polymer or a propylene polymer, and a rubber layer such as EPDM. 
For the thermoplastic elastomer, a resin phase has a smaller specific gravity, is lighter, 
has good weather and low temperature resistance, and in particular, has good heat 
resistance and good extensibility during hot forming, when compared with other 
thermoplastic elastomers such as styrene, urethane and ester. Therefore, it has 
excellent deep drawability and softness. 

The skin layer may be formed only out of TPO but in order to lower the cost of 
the laminate, or to adjust its properties to an application as required, it is preferable to 
compound one or two types of polyolefin resin such as low density polyethylene, 
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middle density polyethylene, high density polyethylene, ethylene vinyl acetate co- 
polymer, linear low density polyethylene or propylene with the TPO. 

By compounding, for example, low density polyethylene or ethylene vinyl 
acetate co-polymer with the TPO, the thermal fusion strength with the thermoplastic 
resin foamed sheet becomes higher, thermal fusion at a comparatively low temperature 
becomes possible and, in general, because these resins have a lower cost than other 
resins, a lower cost laminate can be achieved. 

When high-density polyethylene or propylene is compounded with the TPO, 
rigidity is imparted, enabling the laminate to be imparted with rigidity and increasing 
the shape retention of the molded product. Furthermore, if linear low density 
polyethylene is compounded with the TPO, the tensile strength of the laminate is 
increased and, even in the case that a low amount of TPO is compounded, it is possible 
to compensate for a reduction of deep drawability on vacuum forming or press molding. 
In this way, the characteristics of the respective resins may be taken into account and the 
type and amount of resin to compound may be selected depending on the application. 

In order to secure good deep drawability on forming, however, it is preferable 
that the compounding ratio of TPO be 10% by weight or above, and it is more 
preferable that this figure be 20% by weight or above. 

Furthermore, it is possible to add an organic product or an inorganic product 
such as a pigment, a fire retardant, an antistatic agent or an extending agent to the skin 
layer as required. 

It is preferable that the thickness of the skin layer be from 0.1 mm to 1.5 mm. 
If the thickness is less than 0.1 mm, layering by pushing it against the surface of the 
foamed sheet is difficult and it becomes easy to rip on or after forming. If it is thicker 
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than 1.5 mm, however, it is not preferable because the weight on forming becomes large 
and the cost also becomes high. 

A thinned portion formed using a concave groove may be provided on a 
surface of the foamed sheet as required. 

In the present invention, the shape of the box that is composed of a laminate of 
the core material and the thermoplastic resin foamed sheet is not limited to a shape such 
as a cube, a parallelepiped, a dome or a semi-cylindrical shape. 

The laminate used in the present invention is composed of the thermoplastic 
resin foamed sheet layered onto at least one surface of the core material that is 
impregnated and hardened with the thermosetting resin in the fiber sheet. If the 
foamed sheet is layered onto only one surface of the core material, it is layered onto the 
surface that forms the exterior of the box. Furthermore, if the skin layer is layered 
onto only one surface of the foamed sheet, the skin layer is layered onto the core 
material so that the skin layer forms the exterior. 

In the present invention, the lower surface of the box composed of the laminate 
is open and an upper surface portion of the core material that forms the box, in other 
words a portion of the core material on the upper surface portion of the box, has a 
smaller impregnation amount of the thermosetting resin than a portion of the core 
material on a side surface portion of the box. 

To make the impregnation amount of thermosetting resin in the core material 
on the upper surface portion of the box smaller than on the side surface portion, then, 
for example, the convex mold that forms the box is covered by the fiber sheet, and when 
coating or spraying the thermosetting resin onto the fiber sheet is carried out, it is 
possible to make the coating amount or spraying amount of the thermosetting resin on 
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the portion of the upper surface of the box only less than for the side surface portion. 
This can be achieved by control of the supply amount of thermosetting resin to be 
coated or sprayed onto the upper surface portion, or by reducing the coating time or 
spraying time with the supply amount of thermosetting resin constant, or through a 
masking method or some other method, whereby a mesh, a cloth or the like covers the 
fiber sheet on the portion that forms the upper surface, or the like. 

Furthermore, other than a method such as those mentioned above that adjusts 
by some means the thermosetting resin amount to be supplied to the fiber sheet, the 
above goal can also be achieved by maintaining a constant supply of the resin amount, 
and instead reducing the application volume of the fiber sheet for the portion on the 
upper surface portion, and reducing the impregnation amount of that portion. 

Moreover, the impregnation amount of the resin may be reduced by opening a 
large number of small holes in the forming mold, thereby reducing the pressure inside 
the mold and suctioning the resin supplied to the fiber sheet to the interior of the mold. 

Of course, a method as mentioned above that adjusts by some means the 
thermosetting resin amount to be supplied and a method that partially reduces the 
application volume of the fiber sheet may be used together. 

In the present invention, the upper surface portion of the core material that 
forms the box has a smaller impregnation amount of the thermosetting resin than the 
side surface portion but, furthermore, it is preferable that the application volume of the 
fiber sheet, or the supply amount of thermosetting resin on a side surface lower portion 
of the core material be made greater, in order to make the impregnation amount of the 
resin larger than for another part. The part with the greater amount of thermosetting 
resin will be particularly reinforced, and it will not rupture even when used as the 
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vehicle body attachment portion. 

To give an example of airbag housing case manufacture, when a split mold 
composed of a convex mold and a concave mold is closed, the fiber sheet covers the 
convex mold molding tool that has mold cavities at intervals substantially equal to the 
thickness of the fiber sheet that is impregnated with the resin and, as described above, 
the thermosetting resin is coated or impregnated so that the impregnation amount on the 
fiber sheet of the portion that corresponds to the upper surface portion of the box is 
smaller than the impregnation amount on the portion that corresponds to the side surface 
portion. Then, the mold is closed using the concave mold, and heat and pressure are 
applied. After the resin has hardened and cooled, the mold is opened and the formed 
core material is taken out. In this molding, because the fiber sheet that is impregnated 
with the resin is not compacted inside the mold, the core material that is acquired is 
formed with a large amount of air bubbles that link the front and back surfaces. Next, 
the core material is placed and held on a suction system that has a suction hole 
connected to a vacuum pump. This is placed into a hot blast stove together with the 
aforementioned crosslinked foamed sheet that is coated on one surface with a hot melt 
mold adhesive. When the crosslinked foamed sheet has softened, the foamed sheet 
covers the core material, and the vacuum pump is operated. If the interior of the core 
material is de-aerated, the foamed sheet attaches to the core material, comes into contact 
with the hot melt mold adhesive and forms a single body. 

Other than this method where the foamed sheet is layered by vacuum forming, 
with the core material formed in this way acting as the mold itself, a method may be 
used whereby an adhesive is coated to the inner surface of a foamed sheet that has 
undergone hot forming in advance so that it corresponds to the shape of the core 
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material, then the core material is covered by this and layering takes place. 

[Operation] Because an upper surface portion of the core material has a smaller 
impregnation amount of thermosetting resin than a side surface portion, it has low 
strength and is easily ruptured by the expansion of the airbag. Furthermore, the side 
surface portion has great strength. Because a thermosetting resin is used on the core 
material, it is imparted with heat resistance. 

The thermoplastic resin foamed sheet layered onto the exterior of the core 
material contributes to weight reduction as well as shape retention, and provides a 
preferable appearance and softness. 

[Embodiment] Hereafter an embodiment of the present invention will be explained 
with reference to the figures. 

FIG. 1 is a perspective view showing an embodiment of the airbag housing 
case of the present invention. FIG. 2 is an arrow view of the cross section as cut by the 
line II-II in FIG. 1 . In FIGS. 1 and 2 reference numeral 1 refers to a box where a lower 
surface 14 is opened. A crosslinked foamed sheet 3 consisting of polyethylene that 
has a thickness of 4 mm and an expansion ratio of 20 times is attached and layered onto 
the exterior of a core material 2 with a thickness of approximately 5 mm, impregnated 
and hardened with unsaturated polyester resin on a fiber sheet consisting of felt, by a 
hot melt adhesive. A flexible non-foamed skin layer 4 with a thickness of 0.6 mm, 
formed of low-density polyethylene and high-density polyethylene blended respectively 
with TPO, is layered onto the exterior of the foamed sheet 3. Reference numeral 13 
refers to a thinned portion provided in a linear form or broken line f6rm. The purpose 
of the thinned portion 13 is to make rupturing from this part easy. 

An upper surface portion 21 of the core material 2, in an approximate range 
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shown by (a) has a smaller impregnation amount of a thermosetting resin than a range 
(b) of a side surface portion 22. 

Reference numeral 12 refers to vehicle body attachment holes. 

FIG. 3 is a cross sectional view that shows another embodiment of the present 
invention. The upper surface portion 21, in the approximate range shown by (a) has a 
smaller impregnation amount of the resin than the range (b) of the side surface portion 
22, and the fiber sheet used for a breakable portion 4 along the thinned portion 13 is an 
item with a smaller application volume than another portion, and, on an exterior side 
lower portion of the side portion 22 of the core material 2, a reinforcement sheet 3 that 
is impregnated with the thermosetting resin is further joined to a different fiber sheet. 
Apart from this, FIG. 3 is the same as the embodiment shown in FIG. 1. 

FIG. 4 is a cross sectional view that shows yet another embodiment of the 
present invention. A further separate crosslinked foamed sheet 5 with a thickness of 
approximately 3 mm formed from polyethylene is layered using an adhesive onto the 
inside of the core material 2 of the embodiment shown in FIG. 1 . Apart from this, FIG. 
4 is the same as the embodiment shown in FIG. 1. Reference numeral 13'refers to a 
thinned portion provided in the foamed sheet 5, which is provided to make rupturing 
along the thinned portion 13 even easier. 

[Effect of the invention] The airbag housing case of the present invention is 
configured as described above. Therefore, because the strength of the upper surface 
portion and the side surface portion in the housing case are not uniform, the strength of 
the upper surface portion is less than that of the side surface portion, and therefore the 
upper surface portion of the housing case is easily ruptured by the pressure when the gas 
generator operates and the airbag expands, enabling the airbag to deploy from the 
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housing case extremely easily. 

Furthermore, the present invention has the advantages where the magnitude of 
the rupture force, selection of the rupturing location, reinforcement of portions that 
require reinforcement and so on can be freely designed by partially modifying the fiber 
sheet application volume and the impregnation amount of the thermosetting resin. 

Furthermore, because the thermosetting resin is used in the core material, it has 
excellent heat resistance and does not change shape even if the temperature of the 
interior of the vehicle increases to a high level. 

Moreover, because the thermoplastic foamed sheet is layered on at least the 
exterior of the core material, the housing case has a good appearance, feels soft and is 
light. 

Therefore, the airbag housing case of the present invention does not require 
large scale manufacturing devices, and can be manufactured cheaply in large quantities 
with simple equipment. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view showing a first embodiment of the airbag housing 
case of the present invention. FIG. 2 is an arrow view of the cross section as cut by the 
line II-II in FIG. 1 . FIG. 3 is a cross sectional view that shows another embodiment of 
the present invention. FIG. 4 is a cross sectional view that shows yet another 
embodiment of the present invention. 

l:BOX; 

14: LOWER SURFACE; 
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2: CORE MATERIAL; 

21 : UPPER SURFACE PORTION; 

22: SIDE SURFACE PORTION; and 

3, 5: THERMOPLASTIC RESIN FOAMED SHEET. 

Patent Applicant: 

Sekisui Chemical Co., Ltd. 
Kaoru Hirota, Representative 

FIG. 1 
FIG. 2 
RG.3 
FIG. 4 
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